transducer composed of the combination of material acoustic impedances shown in Fig. I . For the sample described here, the thickness of the ZnO film was determined to be 16//m, which corresponded to a quarter wavelength at 100 MHz. A thin aluminium film was evaporated on the ZnO film to form an outer electrode, while the gold shell was used as an inner electrode. A thin film of SiO was further coated on the concave surface to prevent the aluminium electrode from the injury by water.
concave transducer

Fig. 2 Variation of reflected echo heights with respect to position of target (copper wire of radius 0-12 mm)
Ordinate gives echo pulse heights displayed on a synchroscope Experiments on the focusing of radiation in water were made by the usual pulse-echo technique at a frequency of 100 MHz. A fine copper wire of radius 0-12 mm was employed as a target. The target was first moved along the z-axis, as depicted in Fig. 2 . The received echo heights were plotted with respect to the distance between the target and the concave surface. A maximum echo height was observed when the centre axis of the target reached at a distance of 5-9 mm, as shown in Fig. 2a . Thus the focal distance was determined to be 5-9 mm, which nearly equalled the radius of curvature of the concave surface of the gold hemispherical shell. The target was then moved along the .v-axis crossing the focus. The received echo heights were also plotted with respect to the distance from the focus, as shown in Fig. 2b . The halfwidth of the response curve observed is much narrower for the curve along .v-axis than for that along the z-axis, as predicted by theory. 6 Another structure for the concave film transducer can be considered. We can construct a concave transducer by depositing a ZnO film on the other surface of the shell substrate, that is, on the convex surface. We are now investigating this alternative structure further, because it would be preferable for establishing a perfect shielding of r;f. signals, so that input and output •transducers-can be arranged confocally, and would be applicable for an acoustic microscope, as well as ultrasonic diagnostic equipment under c.w. operation.
BEAM SQUINT IN A LINEARLY POLARISED OFFSET REFLECTOR ANTENNA
Indexing term: Reflector antennas
A beam squint has been found to occur in the field radiated by an offset paraboloid antenna illuminated by a feed with linear polarisation in the plane of offset. The squint, whose existence has been confirmed by computed and measured radiation patterns, occurs in the offset plane, and is typically 0-03 of a beamwidth for a reflector of 6-wavelengths diameter. An assessment is given of the likely effect of the squint on the performance of an offset reflector radiating a circularly polarised field.
Several authors
1 -2 have given details of the beam squint which takes place when an offset paraboloid reflector antenna radiates a circularly polarised field. An additional E-plane squint has been found to occur for linear polarisation parallel to the offset axis of the reflector. The effect is noticeable only in small reflectors with relatively short focal lengths, and has been predicted by the 'induced-surface-current' method of analysis 3 and observed in practice using a 6-wavelengthdiameter reflector. The squint, which is typically 003 of a beamwidth, affects the circular-polarisation performance of an offset-reflector antenna in the axial region of the farzone field, and is therefore of interest in space applications using polarisation diversity. I shows an offset paraboloid antenna and. feed system, together with the co-ordinates used for analysis. The feed is placed with its phase centre at the focal point of the reflector. In this antenna, the induced-surface-current element, shown for a feed polarisation in the plane of the paper, has a dipoletype radiation pattern in the plane of the paper proportional to cos(0 + y//2). Over the range of values of p covering the reflector surface, this expression is, on average, larger for negative values of 0 than for positive values. A tilting of the main lobe towards the negative-^ direction is therefore to be expected for this polarisation. For the orthogonal linear polarisation, i.e. parallel to the j>-axis, the induced surface current radiates equally at all values of 6, and the squint will not occur.
The far-zone field of a reflector antenna is given by the following integral taken over the reflector surface: The surface current J is obtained from the physical-optics formula
where n = unit normal vector to surface Hi = incident field from primary feed Radiation patterns have been computed from eqns. 1 and 2 in great detail for both linear feed polarisations, by simulating a range of antennas based on a diameter of 6 wavelengths, a focal length of 3 wavelengths and a feed offset angle of 45°. The feed was assumed to radiate with circular symmetry and an edge taper of 6 dB. The results exhibit the expected squint, and Fig. 2 shows the amounts of squint obtained in terms of the 4 dB beamwidth, plotted against reflector diameter, focal length and feed tilt angle. On the geometrical axis of the reflector, both polarisations give the same gain, and a slight increase in gain is obtained off axis for that polarisation which lies in the plane of offset. In the example considered above, a 6-wavelength reflector, the 4 d B beamwidth is 12° and the squint angle 0-35°. The value of // is therefore 8-4 and the resulting lobe of energy of unwanted-hand circular polarisation occurs at about 10° off axis in the plane of offset, with a magnitude of -3 2 d B relative to the main beam peak. At 6 C off axis, the ratio between wanted and unwanted components is 30 dB. Here 0 is the elevation angle, 0o the squint angle, n a constant dependent on the beamwidth and a x and a y are unit vectors This result demonstrates that a significant amonut of unwanted-hand circular polarisation can occur in one principal plane of an offset reflector by the mechanism discussed. When the reflector is larger than about 12 wavelengths, the linear polarisation squint becomes negligible for most applications, since the main beam is then so narrow that the dipole radiation patterns of individual surface current elements have no effect. The effect is also small for longfocal-length reflectors, since in these cases the curvature of the reflector surface is low. For short-focal-leogth reflectors of only a few wavelengths' diameter, the effect is significant and computed performance figures should be based on the induced-surface-current method of analysis.
